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(57) The formwork system is based on the use of 
modules that can be coupled to each other, both laterally 
and vertically, with each one comprised of a pair of metal 
sheets (2) that determine the inner and outer faces of 
the formwork, with threaded transverse rods (25) that 
join the sheets (2) to each other, and welded to the outer 
sides of these are a series of trapezoidal profiles (7) and 
two special and end profiles (7'). The system includes 



stiffeners (10) that are provided with bensioning devic- 
es, with the stiffeners (1 0) connected to the trapezoidal 
profiles (7) by triangular plates (1 3) on which act the ten- 
sioning devices in order to move these triangular plates 
and thereby to curve the panel, maintaining the curva- 
ture in the blocked position by means of a device in- 
stalled between the triangular plate (13) and the corre- 
sponding trapezoidal profile (7). 
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Description 

OBJECT OF THE INVENTION 

[0001 ] The present invention relates to a curved form- 5 
work system with varying curvature, the purpose of 
which is to enable the construction of curved wails in 
building and civil work, having characteristics that solve 
the need for a versatile and functional formwork. 
[0002] The formwork that is the object of the invention 
allows a great simplicity in its assembly and curvature, 
involving minimal labor expenditure. 
[0003] The special characteristics of the system pro- 
vide the formwork with great sturdiness that allows nu- 
merous re-usages with configurations differing in radius 
and height. 

BACKGROUND OF THE INVENTION 

[0004] Many modular curved formwork types are 
known that are used by the applicant firm and by many 
others, such as PERI, DOKA, HUNNEBECK, MEVA, 
MECANOTUBO, ALSINA, PASCHAL, etc., such that 
the formworks used by many of these companies com- 
prise a face sheet on which a fixed number of girders 
are screwed in the form of vertical ribs, so that on said 
girders or vertical ribs are placed more-or-less ingen- 
ious systems of tensioning devices and stiffeners in or- 
der to curve the formwork panel and support the con- 
crete pressure respectively. 

[0005] As regards the lateral union of the formwork 
panels, each brand or manufacturer uses its own profile 
or attachment system, whether it be a clip, lock or the 
like. 

[0006] Among specific systems used to make circular 
or polygonal formworks can be cited those described in 
Spanish Patents 534.744 and 2000777, wherein the 
former describes a formwork system for curved surfaces 
with two formwork faces or liner elements conveniently 
separated to form the panel, complemented by trape- 
zoidal profiles attached to the external face of said ele- 
ments, to which profiles are hinged attachment ele- 
ments or parts that are joined to each other by tension- 
ing devices comprised of a bushing which screw onto 
two segments with opposite threads and are joined to 
the ends of the aforementioned parts attached to the 
trapezoidal profiles, so that turning these bushings in 
one sense or the other results in pulling on or separating 
the consecutive trapezoidal profiles, and thereby the 
curvature of the elements that make up the formwork 
face or liner. 

[0007] In the second patent cited, N° 2000777, anoth- 
er formwork is described for circular or polygonal con- 
structions in which exists a series of segments related 
to each other by their ends, forming beams that are 
placed outside of the elements that make up the form- 
work face or liner, with tensioning devices provided be- 
tween each two beam segments that when actuated 



perform the same function as in the previous case, that 
is, separating or approximating the segments of beams, 
which as they are attached to the formwork faces or lin- 
ers cause the curvature or angle between segments. 
[0008] In addition may be mentioned European Pat- 
ent 0 514 712, which describes a formwork for surfaces 
with differing curvature based on the same principles as 
the previous one, in which the elements that are mount- 
ed on the trapezoidal profiles instead of being individu- 
ally attached to said profiles have the special character- 
istic that each element defines a stiffener mounted be- 
tween two trapezoidal profiles, further forming a support 
for a bar that joins to each other the two faces that form 
the formwork. 

[0009] In this European Patent, said stiffeners incor- 
porate on one of their ends an adjustment spindle that 
is related to a shaft or pin, and by a suitable part it is 
hinged to the trapezoidal profile, with actuation of said 
spindle causing the separation or approximation of the 
two parts that connect the stiffener to the two consecu- 
tive trapezoidal profiles, and therefore giving them a ten- 
dency to approach or separate from each other, thus 
producing the curvature of the corresponding formwork 
face or liner. 

[0010] The two stiffeners of each strap are joined by 
intermediate adjustable tensioning devices that are 
used to adjust uniformly the curvature of the panel in the 
central zone. Additionally, the panel curvature is com- 
pleted by end tensioning devices that adjust the round- 
ness of the edges of the formwork panel. 
[0011] The main drawback of the formwork described 
in said European Patent is that a large number of ele- 
ments must be acted upon to curve the panel, firstly the 
stiffener spindles must be adjusted, then the intermedi- 
ate tensioning devices and finally the end tensioning de- 
vices, thus requiring a large amount of time and/or labor 
to adjust the curvature of the entire formwork. 
[001 2] A further disadvantage is that the curved form- 
work system of this patent uses different stiffeners de- 
pending on whether it is used for the inner side of the 
curvature or the outer side, thus complicating the as- 
sembly of the formwork. 

DESCRIPTION OF THE INVENTION * 

[0013] The formwork system herein disclosed, being 
based on those cited in the previous section, presents 
a number of special characteristics or improvements 
that provide new functions, improved results and opti- 
mized functionality and usefulness of the formwork it- 
self. 

[0014] More specifically, one of the improvements ob- 
ject of the invention is that the formwork face or liner is 
comprised of two metal sheets on the outer side of which 
are welded five vertical trapezoidal profiles, and on each 
end of the sheet is a special profile, with the stiffeners 
and the trapezoidal and special profiles joined by inter- 
mediate swiveling elements that can move and turn with 
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respect to the stlffeners. Each swiveling support is com- 
prised of a pair of triangular plates, hereinafter referred 
to as the triangle, with central and end triangles deter- 
mined depending on their position. 
[0015] The central triangles are joined by two of their 
vertices to two consecutive trapezoidal profiles, while 
the third vertex is joined to one of the ends of a stiffen er, 
so that one of the unions to the trapezoidal profiles is 
hinged and the other is such that it can slide somewhat, 
thereby allowing the triangle to both turn and slide with 
respect to the stiffen er. 

[0016] The end triangles are joined by one of their ver- 
tices to a trapezoidal profile and by another vertex to the 
special profile provided on the end of the sheet, with a 
hinged union at the special profile and a sliding union at 
the trapezoidal profile. 

[0017] In addition, each stiffener is joined to two con- 
secutive triangles, hinged to one and joined to the other 
so that it can slide, by means of a tensioning mechanism 
whose operation will be described below. 
[0018] Thus, mounted on each stiffener is a tension- 
ing mechanism comprised of a spindle and a moving 
nut, joined to a transverse shaft that is connected to the 
two plates that form the corresponding triangle, with the 
spindle's motion limited on one side by a locknut, so that 
when the outer spindle head is acted upon the moving 
nut will slide on it, carrying the transverse shaft and thus 
the triangle to cause said triangle to swivel with respect 
to the stiffener, while the latter pulls or pushes on the 
trapezoidal profiles to curve the formwork face. 
[0019] In accordance with the present invention, each 
of the two plates that define a panel incorporates five 
vertical trapezoidal profiles, two special end profiles, two 
central triangle joined to the trapezoidal profiles and to 
one special profile, and two stiff eners, each of which is 
attached to two consecutive triangles, so that provided 
between the adjacent ends of the stiffeners is a central 
tensioning device that adjusts the curvature of the cen- 
tral part of the panel. 

[0020] With this structure it is possible to adjust the 
curvature of each panel by acting on the tensioning spin- 
dles of the stiffeners, which curves the entire panel, in- 
cluding its end area, without requiring special tensioning 
devices or elements. As mentioned above, the central 
tensors only adjust the roundness of the formwork in its 
central area. 

[0021] Additionally, as there are more profiles that 
usual and as the stiffeners act on these through 
swiveling triangles, a greater curvature of the panel is 
obtained and the formwork face is made rounder. 
[0022] The system also includes a blocking mecha- 
nism that immobilizes the formwork after the desired 
curvature is obtained, which blocking device or mecha- 
nism consists of a threaded stud which, using two lock 
nuts and being fixed between the triangular plate and 
the trapezoidal profile, fixes and locks the panel in the 
curved position given to it. 

[0023] A f u rther advantage of the system disclosed is 
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that the stiffeners, triangles and tensioning devices used 
to curve the panel are the same for the inner and outer 
faces of the panel. 

[0024] The special profiles provided on the ends of the 
5 metal sheets that form the formwork faces also allow the 
collateral union of two adjacent panels by special clips 
provided for this purpose. 

[0025] Another improvement is that the elements that 
form the face, that is, the metal sheets, is provided on 
10 its top and bottom edges with centering shims that are 
also provided on the special lateral profiles, allowing a 
vertical assembly without any problems, easily and sim- 
ply. 

[0026] A further improvement is that the aforemen- 
*5 tioned metal covers that form the panel liner are provid- 
ed with internal leveling legs embodied as spindles with 
a support base, allowing a correct setting and leveling 
on the floor and prevents the sheet from touching said 
floor. 

20 

DESCRIPTION OF THE DRAWINGS 

[0027] As a complement of the description being 
made and in order to aid a better understanding of the 
25 characteristics of the invention, according to a preferred 
embodiment, a set of drawings is accompanied as an 
integral part of the description where, for purposes of 
illustration and in a non-limiting manner the following is 
shown: 

30 

Figure 1 shows a plan view of a formwork module 
made in accordance with the object of the present 
invention. 

35 Figure 2 shows a side view of a vertical arrange- 
ment of the module shown in the previous figure. 

Figure 3 shows a view of two formwork panels made 
in accordance with the object of the invention, 
40 placed opposite each other to be co-laterally joined. 

Figures 4, 5 and 6 show two longitudinal views and 
one end elevation view of the stiffener used in the 
formwork system that is the object of the invention. 

Figure 7 shows, finally, an enlarged detail of the un- 
ion of the stiffeners and the triangular plates, which 
are in turn joined to the trapezoidal profiles, as well 
as the blocking mechanism that maintains the form- 
work curvature after it is achieved. 

PREFERRED EMBODIMENT OF THE INVENTION 

[0028] As can be seen in the figures, the formwork 
55 module labeled in general with the number (1) in figure 
1 and constructed in accordance with the object of the 
invention comprises two metal sheets (2), preferably 
made of special steel with a high elastic limit that allows 
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a curvature up to a minimum inner diameter of two me- 
ters, said sheets (2) being provided both on the top and 
bottom with centering shims (3) that allow vertical as- 
sembly between the panels (1), as well as collateral as- 
sembly, as shown in figure 3. Additionally, each sheet 5 
(2) is provided on its top with two hoisting rings (4) and 
two ties-nuts (5) that secure the vertical attachment of 
the panels. 

[0029] On the bottom it includes levelers (6) com- 
prised of a spindle mounted on a nut, joined to the cor- 
responding panel or sheet that it is formed by, and end- 
ing in a support base. 

[0030] On the sides of each formwork sheet (2) is a 
special profile (7') that complements the trapezoidal pro- 
files (7) with which each sheet (2) is provided on its ex- 
ternal face and vertically, as is shown clearly in figure 3. 
These lateral and special profiles (7) ensure the lateral 
union of the panels by an also special clip, with said spe- 
cial profiles (7") having centering shims (3') that serve 
the same function as the aforementioned shims (3). 
[0031] There are five trapezoidal profiles (7) provided 
on each metal formwork sheet (2), with a high inertia 
being one of their main characteristics; said profiles (7) 
have a metal lid on the top and bottom to prevent the 
concrete from falling out, such that on both their top and 
bottom they are provided with openings (8) that allow 
the assembly at a height of the panels (t ), while welded 
at two different heights are the parts used to join the re- 
maining elements to form the straps. 
[0032] Both the hoisting rings (4) and the levelers (6) 
are welded onto two of said trapezoidal profiles (7), as 
is clearly shown in figures 1 and 3. 
[0033] Two of said trapezoidal profiles (7) are also 
provided with holds (9) to which are fixed the working 
overhangs used to form the concreting platform. 
[0034] The panels also include pairs of stiff eners (1 0) 
comprised of two "UPN" profiles, as shown in figures 4, 
5 and 6, which stiffeners (10) are provided with an ad- 
justable tensioning device and on their bottom with 
holds used to attach the corresponding stabilizers with 
which the formwork assembly is set and secured, which 
holds are labeled by the number (11). 
[0035] As regards the stiffeners (10), four are mount- 
ed on each panel, two for each plate (2), with each pair 
joined by an intermediate tensioning device (12). 
[0036] Thus, the main characteristic of the invention 
is that between said trapezoidal profiles (7) and stiffen- 
ers (1 0) are mounted intermediate elements or triangles 
(13), by which is transmitted the motion required to gen- 
erate the curve related to each need. 
[0037] The end triangles (13) are connected to the 
outermost trapezoidal profile (7) of that side, to the cor- 
responding adjacent special profile (7') and to the exter- 
nal end of the corresponding stiffener (10), while be- 
tween the three intermediate trapezoidal profiles (7) are 
mounted two central triangles (13) joined to each other 
by one of their ends and also joined by the correspond- 
ing intermediate trapezoidal profile (7) by a pin or shaft 



(1 5), which pin is again present in the union of the cor- 
responding end plates (1 3) to the special and lateral pro- 
files (7'). 

[0038] The other vertex of each triangle (13) opposite 
the aforementioned pin (15) has an elongated orifice 
(14) in which moves a pin (1 6) that allows the displace- 
ment between the triangle (1 3) and the trapezoidal pro- 
file (7). The third vertex of the central triangles (13) is 
joined by the corresponding pin (1 5) to the stiffeners (1 0) 
and to the ends of the central blocking tensioning device 
(12), while the third vertex of the end triangles (13) is 
joined to the stiffeners (10) by a pin (1 7) that moves in 
a slot (1 8) made for such purpose in said stiffeners (1 0). 
[0039] Each triangular plate (13) is provided with a 
sheet (27) on which is mounted a threaded stud (28) 
with two nuts (29), joined at its other end to a shaft (30) 
provided for such purpose and mounted on a sheet 
joined to the corresponding trapezoidal profile (7), con- 
stituting a blocking means after the curvature is 
achieved, as will be explained below. 
[0040] The stiffener (1 0) includes a tensioning device 
that can be actuated externally by means of a nut (21) 
joined to a spindle (22) which screws in a nut (23), from 
which emerges the shaft (17) that moves in the elongat- 
ed slots (1 8) of the stiffeners (1 0), with the spindle (22) 
mounted, as well as on the nut (23) on a pair of plates 
(24) that are welded to one of the profiles that comprise 
the stiffener (10), all of this such that said stiffener-ad- 
justercan turn in its housing and is prevented from mov- 
ing axiaily by means of a nut (25) blocked by a winged 
pin. 

[0041] In this manner, and as may be seen in figures 
1 and 7, when one of the end nuts (21) is actuated the. 
spindle (22) is turned in one sense or the other, carrying 
the nut (23) and therefore the shaft (17) along the slot 
(1 8) of the stiffener (10), so that the corresponding tri- 
angle (13) is moved and as a result as it is connected 
to the trapezoidal profiles (7) of the sheet (2), the latter 
will be deformed or curved and with it the corresponding 
formwork panel, with the final adjustment of the curva- 
ture effected by the intermediate tensioning devices 
(1 2), with which the curvature on the center of the panel 
is controlled, using the same mechanism for the inner 
formwork sheet and for the outer formwork sheet. 
[0042] Maintaining the resulting curvature of the form- 
work can be achieved by a blocking device that is com- 
prised of the threaded stud (28) mounted between the 
trapezoidal profile (7), specifically between a sheet 
welded to it, and the sheet (27) welded to the triangular 
plale (13), with the tightening effected by the nuts (29) 
as shown in figure 7, Obviously during the curving phase 
these nuts (29) will be free, that is, mounted on the 
threaded stud (28) but not tightened, to allow the trian- 
gular plates (13) to move and thus to provide the panel 
curvature. 

[0043] Finally, the metal sheets (2) that form the form- 
work are joined to each other by crossbars (25) that pass 
through said sheets and through the stiffeners (1 0), and 
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are secured by nuts or similar tightening means (26) as 
shown in figure 1 . 



Claims 

1. Modular formwork system with varying curvature, 
of the type comprising a pair of metal sheets (2) that 
are complemented by a series of trapezoidal pro- 
files (7) on wh ich act tension ing devices that consist 
of a nut-spindle mechanism, provided on one end 
with stiffening elements (10), characterized that to 
each formwork metal sheet (2) are welded trapezoi- 
dal profiles (7), preferably five, and on its ends are 
welded two special profiles (7'), with the attachment 
of tile stiffeners (10) to the trapezoidal profiles (7)" 
and special profiles (7') being effected by interme- 
diate swiveling elements or triangles (13), such that 
each stiffener (10) is connected to two triangles 
(13), to one triangle, the central triangle, in a hinged 
manner and to other, the end triangle, by means of 
a actuation nut-spindle mechanism (22), with the 
central triangles (13) being joined to trapezoidal 
beams (7) at their other two vertices by a hinged 
union (15) and a sliding union (16), while the end 
triangles (13) are joined to a trapezoidal profile (7) 
and to one of the special profiles (7 1 ), the union with 
the fatter being hinged (15) while the trapezoidal 
profile (7) is provided with a sliding union (1 6), all of 
this such that when the head (21 ) of the spindle (22) 
is actuated the triangles (13) swivel in one sense or 
the other, in turn pulling or pushing on two trapezoi- 
dal profiles (7) and special profiles (7') and manag- 
ing to curve the entire length of the panel. 

2. Modular formwork system with varying curvature, 
according to previous claims, characterized in that 
the drive spindle (22) is housed inside the stiffener 
(10), being supported and guided at its ends by two 
perforated plates (24) arranged transversal ly to the 
longitudinal walls or profiles of the stiffener, with its 
movement prevented by a locknut (25), and being 
provided with a moving nut (23) joined to a trans- 
verse shaft (1 7) through which it is joined to the tri- 
angles (13), so that when the hexagonal head (21) 
of the spindle is actuated the nut (23) is also moved 
and thereby the moving shaft (17) moves inside a 
slot (18) provided for such purpose in the stiffener 
(10), with the shaft (17) carrying along in its motion 
the corresponding triangle (13) which, in turn, as it 
separates or approaches will pull or push on the 
profiles (7), managing to curve the panel, with these 
actuation means used to curve both the inner side 
of the formwork and the outer side of the formwork. 

3. Modular formwork system with varying curvature, 
according to previous claims, characterized in that 
each formwork panel includes five trapezoidal pro- 



files (7) two end profiles (7 1 ), and two stiffeners (10) 
that are connected to the profiles (7) and (7') by four 
triangles (13), two of which are connected centrally 
to each other and to the ends of the stiffeners (1 0), 

5 and two end triangles connected to the ends of the 
stiffeners (1 0), to the outermost trapezoidal profiles 
(7) and to the special profiles (7 1 ) provided on the 
sides, such that on the outer ends of the stiffeners 
(10) are provided the nut-spindle actuation mecha- 

10 nisms (22) while between the inner ends of the stiff- 
eners is provided a central tensioning device that 
adjusts the roundness of the central formwork seg- 
ment. 

15 4. Modular formwork system with varying curvature, 
according to previous claims, characterized in that 
a mechanism is provided to block the curvature ob- 
tained in a formwork panel, which mechanism is 
comprised of a threaded pin (28) that passes 

20 through a plate (27) joined to the triangle (13), with 
said threaded pin (28) complemented by two nuts 
(29) and being joined on its other end to a shaft (20) 
provided on the other plate that is joined to the cor- 
responding trapezoidal profile (7), so that tightening 

25 these two nuts (29) results in blocking the mecha- 
nism and maintaining the panel curvature in the de- 
sired and obtained position. 

5. Modular formwork system with varying curvature, 
30 according to previous claims, characterized in that 

each of the intermediate swiveling mechanisms or 
triangles (13) comprises a pair of triangular plates 
and is provided in one of its vertices with a slot (1 4) 
inside which moves the sliding union (16) with re- 
35 spect to the trapezoidal profile (7). 

6. Modular formwork system with varying curvature, 
according to previous claims, characterized in that 
the formwork sheets (2) of the formwork panel are 

40 provided on their upper and lower edges with 
centering shims (3) (3') for positioning and correct 
assembly of the modules and panels, as well as with 
ties-nuts (5) that ensure the vertical fixation of the 
panels. 

45 

7. Modular formwork system with varying curvature, 
according to previous claims, characterized in that 
in correspondence with the bottom edge the form- 
work sheets (2) have levelers (6) comprised of a 

so spindle mounted on a nut, which spindle ends on its 
bottom with a support base to provide a correct set- 
ting of the sheet and thus of the panel, as well as 
its separation from the floor. 

55 
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